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in the most common manner. Japanese language does not have singular or 
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form of plurality suffix.] t 

(54) [Name of the Invention] 

Surface Layer Material of Water Absorbing Product Possessing Permanent 
Hydrophilic Properties 

Detailed Description of the Invention 

1. Name of the Invention 

Surface layer material of water absorbing product possessing permanent hydrophilic 
properties 

2. Scope of the claims 

(1) Surface layer material of water absorbing product possessing permanent 
hydrophilic properties characterized by the fact that it is the surface layer 
material of a water absorbing product where a hydrophilization treatment 
by using a surface active agent has been conducted on a nonwoven fabric 
manufactured from synthetic fiber, where the above described surface 
active agent is a surface active agent essentially using as its main 
component at least one type of material selected from the group of sodium 
salt of dialkyl sulfo amber acid, alkyl ester of polyoxy alkylenes and 
polysiloxane - poly oxy ethylene copolymer. 

(2) Surface layer material of a water absorbing product according to the above 
described Claim 1 of the scope of the claims of the present invention 
where it is the top sheet of a diaper. 

3. Detailed Explanation of the Invention 
[Technical Sphere of Application] 

The present invention is an invention about the surface layer material of water absorbing 
product that is represented by the top sheet of a diaper, where the nonwoven fabric 
manufactured from synthetic fiber has been subjected to hydrophilization treatment by 
using a surface active agent. 
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[Prior Art] 



In the case of diapers used for babies etc., it is necessary to reliably capture the urine 
produced by them etc., and because of that there are many cases where a nonwoven 
fabric material manufactured from synthetic fibers, which is coated by using a surface 
active agent possessing hydrophilic properties, is used as the top sheet (surface layer 
sheet). 

[Problems Solved by the Present Invention] 

However, in the case of the most recent diapers there are many cases where their 
capabilities have increased and they are equipped with a capability to absorb the urine 
from several times of urination. However, there has been the problem that it is said that 
when the urine from the first time is absorbed into the diaper, the surface active agent 
also flows and is absorbed together with the urine, and the subsequent water absorption 
capability is reduced. 

The present invention is an invention that has taken into consideration this problem, and 
it is an invention, which suggests a surface layer material for water absorbing products, 
which is not limited to the diaper top sheet, where the water absorbing capability is 
sustained permanently. 

[Measures in Order to Solve the Problems] 

The present invention applies the following here below technological measures in order 
to solve the above described problem. 

Namely, in the case of the present invention, it is an invention where it has been 
observed that if a hydrophilization treatment using a specific surface active agent is 
conducted, permanent water absorbing properties are demonstrated; and as this specific 
surface active agent a surface active agent essentially using as its main component at 
least one type of material selected from the group of sodium salt of dialkyl sulfo amber 
acid, alkyl ester of polyoxy alkylenes and polysiloxane - poly oxy ethylene copolymer, is 
employed, and a hydrophilization treatment is conducted on a nonwoven fabric material 
manufactured from synthetic fiber, and this is advantageously used as the surface layer 
material for water absorbing products. 

[Effect] 

By conducting a hydrophilization treatment using at least one type of surface active agent 
of the above described three types of surface active agents permanent water absorbing 
properties are obtained. 
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<Raw material for the nonwoven fabric manufactured from synthetic fiber> 

Here, regarding the raw materials used for the nonwoven fabric material manufactured 
from synthetic fiber, which must be subjected to the hydrophilization treatment, as the 
synthetic resin used, as long as it is a material that can form fibers, there are no problems 
regarding its crystalline properties or amorphous properties, and it is possible to use the 
following here below materials: low density polyethylene, high density polyethylene, 
polypropylene, poly 1-butene, poly 4-methyl 1-pentene, or polyolefins that are random or 
block copolymers etc., of a-olefins with each other, like ethylene, propylene, 1-butene, 4- . 
methyl - 1- pentene, etc., ethylene - acrylic acid copolymer materials, ethylene - vinyl 
acetate copolymer materials, ethylene - vinyl alcohol copolymer materials, ethylene - 
vinyl chloride copolymer materials, etc., ethylene - vinyl compound copolymer 
materials, polystyrene, acrylonitrile - styrene copolymer materials, ABS, methyl 
methacrylate - styrene copolymer material, a-methyl styrene - styrene copolymer 
materials, etc., styrene type resins, polyvinyl chloride, polyvinylidene chloride, vinyl 
chloride - vinylidene chloride copolymer materials, polymethyl acrylate, polymethyl 
methacrylate etc., polyvinyl compounds, Nylon 6, Nylon 6-6, Nylon 6-10, Nylon 11, 
Nylon 12, etc., polyamides, polyethylene terephthalate, polybutylene terephthalate, etc., 
thermoplastic polyesters, polycarbonate, polyphenylene oxide, etc., or their mixed 
materials, etc. 

According to the present invention, especially, polyolefin, polyester, polyamide, 
polyethylene terephthalate nonwoven fabrics are preferred. 

Also, in the case when polyolefin is used, there is also no problem if all of it or part of it 
contains modified polyolefin such as graft modified polyolefin where unsaturated 
carboxylic acid has been used like a maleic aqid or maleic acid anhydride, etc. j 

<Method for the Manufacturing of the Nonwoven Fabrio 

As the method for the manufacturing of the nonwoven fabric material the manufacturing 
methods known from the previous technology can be used. Regarding these methods, 
they are generally classified into wet methods, where the paper making methods are 
advantageously used and the dry type methods, which are different from the first. Then, 
the dry type methods are further classified into the adhesive agent type, where the 
filaments are bonded by using an adhesive agent, the mechanical bonding method where 
the filaments are mechanically connected to each other and bonded, and the fiber 
spinning method where the fiber spun filaments are piled on a transfer assisting piling 
surface by using electrostatic or by an air flow. Also, as the fiber spinning type nonwoven 
fabric manufacturing methods, it is possible to indicate as examples the so-called sprayed 
fiber method, spun bond method, split fiber method, network type method, etc. Then, any 
of these manufacturing methods can be advantageously used for the manufacturing of the 
nonwoven fabric according to the present invention. 

Also, if the weight per surface area of the manufactured nonwoven fabric material is 
increased, the hydrophilic properties become poor, and because of that preferably the 
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weight per surface area is 30 g/m2 or less, and especially, it is preferred that it be within 
the range of 10 g/m2 ~ 25 g/m2. 

<Composition of the Surface Active Agent> 

As the surface active agent that is used according to the present invention, it is a surface 
active agent essentially using as its main component at least one type of material selected 
from the group of sodium salt of dialkyl sulfo amber acid, alkyl ester of polyoxy 
alkylenes and polysiloxane - poly oxy ethylene copolymer. 

It is also a good option if it is at least one type of the above and then it is also a good 
option if it is a mixture of these, and also, it is also a good option if it is not a mixture, but 
if a third type of surface active agent is laminated and coated on the same nonwoven 
fabric material. 

Regarding the meaning of the term where it is stated that "it essentially is using as its 
main component", it indicates the above described materials by themselves or in a 
mixture where they comprise approximately 60 weight % or more of the total material. 

Regarding the sodium salt of the dialkyl sulfo amber acid, it is an anionic surface active 
agent that is represented according to the below described general formula (1), and dim- 
ethyl hexyl sulfo amber acid sodium salt is especially preferably used material. Such 
surface active agent can be procured from Toho Chemical Company under the product 
trade name of Earol ® CT-1. 

R " 0 0 C ; 

C H t 

I i * ' 

• CH S 0 jNa ! j 

I -CI) 
R 1 0 0 C 

R 1 , R 1 - C C ,o 

The polyoxy alkylene alkyl ester is a non-ionic surf ace active agent that is represented 
according to the below described general formula (2), and the especially preferably used 
materials are polyoxy ethylene alkyl (R=C10 ~ C20) ester, polyoxy propylene alkyl 
(R=C10 ~ C20) ester, polyoxy ethylene - polyoxy propylene alkyl (R=C10 ~ C20) ester, 
etc. 

Such surface active agents can be procured from Toho Chemical Company under the 
product trade name of Pronal ® 502. 

.RCOO(CH,CHO).(CH.,CH.O)»H 

c'h, -< 2 > 

Regarding the polysiloxane - polyoxy ethylene copolymer, it is a non-ionic surface active 
agent that is represented according to the below described general formula (3), and the 
especially preferably used materials are the materials where N'= 10 ~ 15. Such surface 
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active agents can be procured for example from Mitsuyo Kasei Company, under the 
product trade name of Sansilicon ® M-84. 



CH a 
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(CHa)»Si - Q f Si- 0 
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SKCH,), -(3) 



R - CH,CH,CH«0(CHiCH»0)iT CH,CHiOH 

In the case when these surface active agents are used according to the present invention, 
the surface active agent is made into a water solution at the time of the coating, and 
because of that, it is desirable that it be a material, which has good water solubility 
properties and, which also foams as little as possible. From the point of view of the 
former requirement, the dialkyl sulfo amber acid sodium salt and polysiloxane - polyoxy 
ethylene copolymer, are good materials, and from the point of view of the latter 
requirement, alkyl ester of polyoxy alkylene is a good material. However, in the case of 
the polyoxy alkylene alkyl ester, it is possible to resolve the issue of its poor water 
solubility properties by improving the stirring methods or the means for increasing the 
concentration as a water solution used at the time of the coating on the nonwoven fabric 
material. 

The coated amount of this surface active agent on the nonwoven fabric material is 
appropriately selected based on the weight per surface area of the nonwoven fabric 
material, the required hydrophilicity level, etc., however, usually, there are many cases 
where the amount coated is in the range of 2 ~ 10 g/m2. 

<Surface Active Agent Coating Method> 



The coating of the surface active agent onto the nonwoven fabric material can be i 
accomplished by using the following methods: the spray method where it is diffused by 
using a spray gun, the gravure coating method where on the protrusions and indentations 
possessing surface of a gravure plate, which has protrusions and indentations, the surface 
active agent is placed and by using a spatula the surface active agent is then spread and 
removed, and after that the nonwoven fabric material is pressed onto the gravure plate by 
a rubber roll, and the surface active agent that is inside the indentation parts of the 
protrusion and indentation possessing surface is transferred onto the nonwoven fabric 
material, the reverse coater method whereby the surface active agent is coated by using a 
reverse coater, etc., however, naturally it is also possible to use other coating methods. 

[Practical Examples] 

Here below, the practical implementation examples according to the present invention 
and reference examples will be compared and an explanation will be provided. 

Moreover, the details regarding the surface active agents used according to this practical 
implementation example is according to the described here below. 
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Pronal 502 (Toho (Oriental) Chemical Company) polyoxy ethylene - 

polyoxy propylene copolymer aliphatic acid (CI 8) ester/polyether phosphate = 90 
weight %/ 10 weight %, pH 4.3, acid value 3.4. 

Earol CT (Toho Chemical Company) di-2-ethyl hexyl sulfo amber 

acid sodium salt/1, 2- propane diol = 87 weight %/ 13 weight %, pH 5.7, organic 
component 72 %. 

Sansilicon M-84 (Mitsuyo Kasei Company) polysiloxane - 

polyoxy ethylene copolymer 

Nonal 208 (Toho Chemical Company) polyoxy ethylene nonyl 

phenol ether type non-ionic surface active agent, HUB 12.3. 

Pebol B-184 (Toho Chemical Company) propylene oxide - 

ethylene oxide copolymer type non-ionic surface active agent, EO adduct amount 40 % 

Alscope LE - 40 (Toho Chemical Company) sulfuric acid ester sodium 

salt of lauryl alcohol, anionic surface active agent 

Alscope LE-240 (Toho Chemical Company). sulfuric acid ester amine 

salt of lauryl alcohol ether type anionic surface active agent 

Pegenol TL - 8 (Toho Chemical Company). polyoxyethylene lauryl 

ether type non-ionic type surface active agent 

Pegenol HA- 120 (Toho Chemical Company) polyoxy ethylene alkyl 

amine type non-ionic surf ace active agent 

Pegenol L-12 (Toho Chemical Company) polyoxy ethylene lauryl 

ether type non-ionic surface active agent, HLB 14.8 

Emulgen 109 P ( Kao Company) -. polyoxy ethylene lauryl 

ether type non-ionic surface active agent, HLB 13.6 

Homotex PT (Kao Company) caprilic acid 

monodiglyceride, acid value of 2 or less 

Rebon 105 L (Mitsuyo Kasei Company)... alkyl imidazoline type 

amphoteric surface active agent 

Sofunon GF-2 (Toho Chemical Company) phosphoric acid ester type 

anionic type surface active agent 

Rabosk 5037 (Toho Chemical Company) carboxyl modified 

silicone type surface active agent 
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Rebon 2000 (Mitsuyo Kasei Company) 
amphoteric surface active agent 



amide petane type 



Ionate T-60C (Mitsuyo Kasei Company). : polypxy ethylene 

sorbitane monostearate type non-ionic type surface active agent, HLB 14.9 

Ionate MS-1000 (Mitsuyo Kasei Company) : polyoxy ethylene 

monostearate type non-ionic surface active agent, HLB 15.7 

Ionate PS (Mitsuyo Kasei Company) phosphoric acid ester/ 

aliphatic acid ester mixed type anionic surface active agent, pH 7 

<Practical Examples 1 ~ 7> 

On a spun bond nonwoven fabric material manufactured from polypropylene and with a 
weight per surface area of 20 g/m2 or 25 g/m2, materials obtained as the surface active 
agents presented according to Table 1 were diluted using water and aqueous solutions 
were prepared, were coated by the gravure coating method and they were left to dry . 
naturally, and then the hydrophilic properties of these materials, were evaluated. 

The evaluation of the hydrophilic properties was conducted according to the described 
below method A and method B, and the hydrophilic properties test was administered to a 
test piece of the unused test piece of the nonwoven fabric material that has been coated 
with the surface active agent, with dimensions of 16 x 30 cm, and the initial hydrophilic 
properties were evaluated and together with that the same test piece was placed in an air 
oven at a temperature of 130oC for a period of 5 minutes and after that the hydrophilic 
properties test was conducted and the thermal resistant hydrophilic properties, were'' 
evaluated, then, it was immersed in 120 cc of water for a period of 1 hour and after that 
the hydrophilic properties test was conducted, and an assessment was made whether 
permanent hydrophilic properties were present or not. 

Here, the method A is a method where the sample is placed on the surface of the water 
absorbing body of a commercially available paper diaper where the top sheet has been 
removed, and it is placed and fixed so that it is tilted at a 45o, and 1 drop of a 0. 1 % NaCl 
water solution is pipetted from a height of approximately 10 mm, and the time (seconds) 
until that is absorbed into the absorbing body is measured. 

Moreover, according to these practical examples, the measurement was conducted for a 
maximum of 60 seconds, and the cases where even after 60 seconds there was no 
absorption were indicated by the infinity symbol. 

Also, the method B is a method where on 10 layers of stacked toilet paper the test piece 
was placed and then on its test side 1 drop of 0.1 % NaCl water solution was dripped, and 
then the number of times within 10 measurements where 2 seconds or more were 
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<Reference Examples 1 ~ 18> 



^ fce surface active agents ^ 
described practical examples, wemt -4 -* *J g^tocdtad according to the above 



<Practical Examples 8 ~ 11> 
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<Practical Example 12> 
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<Practical Example 13> 
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Table 1 

(Attached separately.) 



In Table 1: 



1. Practical Examples, 2. Reference Examples, 3. Raw nonwoven fabric, 4. Type, 5. 
Weight per surface area, 6. Surface active agent, 7. Type, 8. Raw solution content, 9. 
Coated amount, 10. Hydrophilic properties evaluation method A, 11. Initial hydrophilic 
properties, 12. Heat resistant hydrophilic properties, 13. Permanent hydrophilic 
properties, 14. Hydrophilic properties evaluation method B, 15. Initial hydrophilic 
properties, 16. Heat resistant hydrophilic properties, 17. Permanent hydrophilic 
properties, 18. Foaming, 19. Beaker method, 20. web method, 21. Polypropylene, 22. 
Polyethylene terephthalate, 23. Nylon 6, 24. Polypropylene, 25. Modifier material 
containing polypropylene, 26. Pronal 502, 27. Earol CT-1, 28. Sansilicone M-84, 29. 
Nonal 208, 30. PeboruB-184, 31. Emulgen 109P, 32. Homotex PT, 33. Rebon 105L, 34. 
Emulgen 109P, 35. Rebon 105L, 36. Alscope LN-40, 37. Alscope LE-240, 38. Pegenol 
TL-8, 39. Pegenol L-12, 40. Pegenol HA-12, 41. Sofunon CP-2, 42. Rabosk 5037, 43. 
Rebon 2000, 44. Ionate T-60C, 45. Ionate MS-1000, 46. Ionate PS, 47. Earol CT-1, 48. 
Sansilicone M-84, 49. Earol CT-1, 50. Sansilicone M-84, 51. Sansilicone M-84 + Ionate 
T-60C, 52. Pronal 502. 



<Comparison Testing> 

As it is understood by looking at the results, in the case of the materials that have been 
coated with a surface active agent comprised of sodium salt of dialkyl sulfo amber acid, 
alkyl ester of polyoxy alkylenes and polysiloxane - poly oxy ethylene copolymer, the 
permanent hydrophilic properties are the same as the initial hydrophilic properties and 
because of that it is understood that even if it is contacted by urea etc., for a prolonged 
period of time, and for several times, the hydrophilic properties are not decreased. Not 
only that but also, because of the fact that the heat resistant hydrophilic properties ate 
good, it is understood that even if a high heat is applied over a prolonged period of time 
due to unfavorable conditions generated during the manufacturing technological process, 
there is no decrease of the hydrophilic properties. Then, it is also understood that even 
when these surface active agents are mixed with other surface active agent within the 
range where they are essentially the main component of the obtained mixture, they are 
effective on different types of nonwoven fabric materials. 

On the other hand, it is understood that in the case of using surface active agents other 
than those according to the present invention, even though the initial hydrophilic 
properties are good, the permanent hydrophilic properties are poor, and there are also 
cases where the initial hydrophilic properties are unsatisfactory. 

[Results From the Present Invention] 

According to the present invention, by coating specific surface active agents, it is 
possible to make a surface layer material for water absorbing products, that has 
permanent hydrophilic properties, and in the case when it is used as the top sheet of 
diapers, there is no deterioration of the hydrophilic properties even relative to several 



9 



times of urination etc., and because of that it is possible to sustain the water absorbing 
capability of the diaper for a long period, and it is possible to discomfort of the baby from 
the prior urination. Also, it can be used the same way as a surface layer material for the 
water absorbing products like physiological products etc. Then, it has the capability of 
being used also as a fabric for technological or construction applications. 

Patent Assignee: Mitsui Petro-Chemical Technologies Company 

Translated by Albena Blagev ((651) 735-1461 (h), (651 ) 704-7946 (w)) 
12/30/02 
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